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TITANIUM AND TITANIUM ALLOY NANOP ARTICLES 
AS ORTHOPEDIC BIOMATERIAL 

FIELD OF THE DISCLOSURE 

The present disclosure generally relates to a composition for use as a prosthetic 
biomaterial and an associated method. The present disclosure particularly relates to a prosthetic 
biomaterial that includes titanium and titanium alloy nanoparticles and an associated method. 

BACKGROUND OF THE DISCLOSURE 

Biomaterials commonly used in orthopedic prosthetic applications are not 
designed to retain functionality while maintaining compatibility with respect to biological factors 
at the implant/tissue interface. In order to achieve proper cytocompatibility, it is desirable to 
determine the biomaterial surface characteristics that interface optimally with the pertinent bone 
cell types. Achieving similar mechanical properties to native tissue ensures limited destruction of 
local cells. Surface texture is also important to control for orthopedic implant efficacy to closely 
harmonize with the mass and kinetics of osseous biomolecular events. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

While the disclosure is susceptible to various modifications and alternative forms, 
specific embodiments will herein be described in detail. It should be understood, however, that 
there is no intent to limit the disclosure to the particular forms described, but on the contrary, the 
intention is to cover all modifications, equivalents, and alternatives falling within the spirit and 
scope of the disclosure. 

The current disclosure involves the use of nanoparticles of Ti and Ti alloy 
(specifically, Ti6A14V) as more effective bone tissue biomaterials. Nanoparticulates (size range: 
less than 200 ran) have high surface reactivity. In their properly consolidated conditions, 
nanoparticles result in increased elastic modulus and strength as well as in nanostructured grains. 
Material formulations developed in our laboratory contain highly nanostructured crystal grains 
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fabricated out of their corresponding nanoparticles, and possess properties (cytocompatibility 
and mechanical) that are appropriate for different orthopedic applications in the skeletal system. 
Most importantly, the designed nanophase titanium and its alloy significantly increase functions 
of cells that are responsible for bone cell adhesion and bone tissue regeneration. Significantly 
increased adhesion and differentiation of bone cells as well as mineralization of the tissue are 
desirable to result in efficient and effective implant function. For these reasons, nanoparticles of 
Ti and Ti6A14V are desirable (as they very closely match the mass and kinetics of bone/bodily 
fluid biomolecular reactions and enhance osseous functions) for the next generation of 
orthopedic prosthetic implants. 

In particular, constructs of Ti and Ti6A14V nanoparticles in their green or 
consolidated conditions and possessing nano grain size and/or nano porosity simulate the 
nanometer dimensions of components of the bone tissue and body molecules. Formulations of 
Powder Metallurgy Titanium and Titanium Alloy from their nanoparticles possess enhanced 
surface and mechanical properties to increase performance of bone fixation and total bone 
replacements. Nanometer dimensions of the Ti and Ti6A14V grains and the nanoscale, 
equidispersed morphology of their surfaces, optimize both surface and mechanical requirements. 
These nanophase formulations significantly promote sustained bone cell adhesion and 
differentiation, a major requirement to efficient integration of implant with juxtaposed tissues. 
Current Ti and Ti6A14V implants materials frequently fail to maintain long-term biointegration 
with the body tissue, quickly leading to failures at the interface. In contrast, nanoparticles of 
these metals simulate the nano dimensions of cellular molecules, promoting bone cell adhesion, 
proliferation and long term functions that sustain implant-bone interface integrity. Accordingly, 
an orthopedic prosthetic device which includes nanoparticles of these metals can be utilized in a 
method for implanting such a device in the body of an animal. 

While the disclosure has been illustrated and described in detail in the foregoing 
description, such an illustration and description is to be considered as exemplary and not 
restrictive in character, it being understood that only the illustrative embodiments have been 
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described and that all changes and modifications that come within the spirit of the disclosure are 
desired to be protected. 
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ABSTRACT OF THE DISCLOSURE 
A composition for use as a prosthetic biomaterial and an associated method is 

described. 



